Report {#Sec1}
======

On March 11, 2020, COVID-19 was declared a pandemic by the World Health Organization (WHO). The SARS-CoV-2 infection has swept the globe with 2,101,164 confirmed cases and 140,773 deaths in 184 countries and territories as of April 16, 2020 \[[@CR4]\]. According to the centers for disease control and prevention (CDC), two crucial actions can reduce the risk of viral transmission: frequent hand washing and surface decontamination. While such amplified hygiene measures are of utmost importance for the prevention of person-to-person viral transmission, these changes in practice are projected to trigger a rise in adverse cutaneous reactions such as contact dermatitis in the community. Dermatologists should be familiar with the hygiene practices recommended for COVID-19 prevention and prepared to counsel patients on strategies to combat potentially debilitating skin damage that can result from repeated exposure to detergents and disinfectants. In this report, we review the recommended hygiene procedures for prevention of emerging viral pathogen transmission and discuss the adverse skin reactions associated with these augmented hygiene practices. We conclude with strategies which patients can implement during the COVID-19 pandemic to minimize skin irritation white still performing hygiene practices effectively.

In response to the SARS-CoV-2 outbreak, the CDC and environmental protection agency (EPA) released updated guidelines for infection prevention. The CDC describes proper hand hygiene as frequent hand washing with soap and warm or cool water for 20 s or use of alcohol-based hand sanitizers with at least 60% alcohol \[[@CR2]\]. For disinfection of environmental surfaces, the EPA released emerging viral pathogen recommendations for the use of antimicrobial pesticides against SARS-CoV-2 \[[@CR9]\]. Although limited data are available regarding survival of SARS-CoV-2 on surfaces, early reports suggest that viable virus can be detected on certain materials like stainless steel or plastic for up to 48 or 72 h following viral exposure, respectively \[[@CR10]\]. Disinfectants meeting the EPA criteria for use against SARS-CoV-2 contain active ingredients such as quaternary ammonium, sodium hypochlorite, peroxyacetic acid, hydrogen peroxide, and alcohols, many of which are known skin irritants or allergens \[[@CR11], [@CR12]\].

As hygiene recommendations evolve during the COVID-19 pandemic and community members adopt changing practices, dermatologists are likely to see a rise in adverse cutaneous reactions from prolonged irritant exposures and widespread use of antimicrobials. Adverse consequences of frequent hand hygiene include skin dryness, irritant contact dermatitis, and allergic contact dermatitis \[[@CR12]\]. Skin dryness is an early sign of damage to the natural skin barrier, which can result from recurrent use of lipid-emulsifying detergents that deplete lipids in the stratum corneum. Lipid-dissolving alcohols in hand sanitizers may also contribute to barrier dysfunction \[[@CR6]\]. Following barrier compromise, irritants and allergens can more easily breach the stratum corneum causing inflammation in the deeper layers of the epidermis and contact dermatitis. Dermatitis symptoms include dryness, roughness, itching, burning, erythema, edema, blistering, scaling, and fissuring. The most common form of contact dermatitis is irritant contact dermatitis from direct exposure to environmental irritants. While strong irritants like caustic chemicals may induce acute dermatitis on initial contact, milder irritants like hot water, detergents, or alcohols may require multiple exposures to cause skin damage. Recently, a high incidence of hand hygiene-induced skin damage was reported in first-line COVID-19 healthcare workers at the epicenter in China. Of 434 healthcare workers in Hubei province, 74% (321) performed hand hygiene more than ten times per day, and 76.6% (246) of these frequent washers reported hand skin damage with dermatitis symptoms \[[@CR7]\]. A less common form of contact dermatitis is allergic contact dermatitis, which can occur when patients have hypersensitivity reactions to fragrances, preservatives, or chemical antimicrobials in detergents or disinfectants \[[@CR12]\]. Among the 370 EPA-registered disinfectants for SARS-CoV-2 (as of April 16, 2020), the most common active ingredient is quaternary ammonium, found in 203 of the registered products \[[@CR9]\]. Importantly, the quaternary ammonium salt, quaternium-15, was found to be the allergen most frequently associated with a positive patch test reaction (16.5%) in a study of 959 patients with allergic contact dermatitis of the hands \[[@CR11]\].

To combat adverse cutaneous reactions from shifting hygiene practices, skin moisturization and allergen avoidance are paramount throughout the COVID-19 pandemic. Regular use of oil-containing emollients after hand washing has been associated with reduced skin damage \[[@CR5]\]. In a double-blind, randomized trial of healthcare workers with occupation-associated severe hand irritation, scheduled use of oil-containing lotion was superior to barrier cream for improvement of hand skin scaling, cracking, and pain \[[@CR8]\]. Subjects treated with oil-containing lotion also exhibited a 50% increase in the mean total number of hand washes per day by the fourth week of use, suggesting that improved skin condition correlates with increased hand hygiene compliance. In addition to preventive skin moisturization, precautions should be taken to avoid contact with allergens in surface disinfectants. Patients should always wear gloves and clean hands upon completion of product use.

Dermatologists can promote protective strategies throughout the COVID-19 pandemic by endorsing the following CDC- and EPA-based recommendations related to hand hygiene and surface disinfection: First, proper hand washing procedures entail wetting hands, lathering with soap, scrubbing for at least 20 s, rinsing with clean running warm or cool water, and drying hands. Hot water was not shown to significantly improve hand washing efficacy, and patients should avoid washing hands with hot water to minimize skin damage \[[@CR3]\]. Second, antibacterial soaps should be avoided, because they were not shown to be superior to non-antibacterial cleansers at preventing infectious illness symptoms in community, non-healthcare settings \[[@CR1]\]. Avoidance of antibacterial chemicals in soaps may reduce patient risk of irritant or allergic skin reactions. Third, if soap and water are not available, alcohol-based hand sanitizer (at least 60% alcohol) can be rubbed into hands for 20 s. Patients can reduce their risk of allergic skin reactions by avoiding fragrance-containing sanitizers. Fourth, surfaces should be disinfected with EPA-registered products for use against hard-to-kill emerging pathogens. The active ingredients have predicted efficacy against SARS-CoV-2 but are also known skin allergens, so patients should avoid direct skin contact with these disinfectants by wearing impermeable gloves during use and cleaning hands on completion. Finally, emollient moisturizers should be applied regularly after hand washing to combat barrier damage induced by irritant or allergen exposure. Use of skin moisturizers may promote long-term hand hygiene compliance, thereby decreasing the risk of pathogen transmission over time. By providing anticipatory guidance to patients during the COVID-19 pandemic, dermatologists can help to limit the adverse cutaneous effects associated with evolving hygiene practices in the community setting.
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